Studies on blood substitutes based on hemoglobin and perfluorocarbon.
Unmodified, and to a lesser extent, modified stroma-free hemoglobin preparations have been reported to exhibit coronary and renal vasoconstrictor activity in isolated perfused hearts and kidneys. The physiological significance in vivo of such ex vivo demonstrated vasoconstriction has not yet been established. We have conducted a number of in vivo dog experiments designed to elucidate (a) whether free hemoglobin in the plasma phase contributes to diffusive oxygen supply to the tissues and (b) whether excessive vasoconstriction results in functional impairment. Our findings indicate that (a) the infusion of unmodified SFHS does not cause a significant disturbance of central hemodynamics, although it causes an elevation of the arterial blood pressure; the latter is accompanied by vasoconstriction in the skeletal muscle vascular bed and in the renal cortex; (b) there is no significant improvement of diffusive oxygen supply to the tissue at rest; and (c) that glutaraldehyde cross-linked SFHS administered to hypotensive dogs causes a brief further aggravation of hypotension as well as renal vasoconstriction accompanied by renal functional impairment. The findings suggest that coronary autoregulatory mechanisms in vivo can override the vasoconstrictor potency demonstrated in vitro, but the renal effects of SFHS containing unmodified hemoglobin can give rise to significant concern.